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PROBLEM TO BE SOLVED: To obtain an aqueous emulsion containing a vinyl-based polymer 
having an acrylic functional group on at least one terminal. 

SOLUTION: This aqueous emulsion is such one as to contain a vinyl-based polymer having in 
one molecule at least one group of the formula: OC(0)C(R)= CH2 (R is H or a 1-20C organic 
group); wherein the main chain of the vinyl- based monomer is preferably selected from (meth) 
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based monomer and silicon-contg. vinyl-based monomer; and the above vinyl-based polymer is 
produced, preferably by living radical polymerization, more preferably by atom-transfer radical 
polymerization. 
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-OC (O) C (R) -CH2 (1) 
ffl, ^«l-tt5t^;^l^# (I) 0>*tta^ 

[»*«3] tf=/u*a-&ff (i) * 

[«**6] (I) ©*W5»t#3 

[»**7l fc'^^fi^ (I) 0^/<-5x-i/ 

a y v f ^7 7 >f - tiJ^ Ifcllf Wi (M 

w) fci&SF^tfH^ft (Mn) (Dit (Mw/Mn) coffin 
1. 8*SJ"C*>-5IS*3Sl'-6cr>V^-rix^— ^{CfB^O 

[f»*S8] tr^A-^S^ft en yt'^7^ 

^ 1-7 0>v vf ^cfE^zKte^^A-^ 3 

V>3 > 0 

ttfttfM* /Vr-^A, RC5«eOttff^&ft 

[fflMl2] tr=/u*S*ff (I) tf*. XMMWH* 

[W*Sl3] lf=/i^3R«*ff (I) 2 
-CR'R 2 X (2) 

-[S i (R 3 ) 2-b (Y) bO]m-S i 

(st*. R 3 *5<t^R 4 *L V^;h,fc«Si«l~2 0C9T 
7-2 0CDT^3r/t^ Sfcf* (R ' ) 3 S i - 
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*mnm^m&\^timo xf±. tsx* xf±. 

^flct, ~^3 

M + "OC (O) C (R) =CH 2 (3) 
TSa^^nfcr i:Sr4#»^i-sai*«l~ 1 2<&wr*i 

10 w*ai4] f^/^i^* (i) a*, *«sictk«s 

XC (O) C (R) =CH2 (4) 
(56*. RiiTK^. R**l-2 0Ot«St: 

1-12 3l»cB<8o*tt3i^/ui^ 

3 

i»*si 5] t^/^a^* (1) ^m^mm 

HO-R' -OC (O) C (R) =CH 2 (5) 
ito R' li^t2-2 0(D2»fiS^to ) 

[»*Bl6] tf^5K**# (I) ^ s 

ooac^yy^s^ft^t^i^* (i 

2|S^OV^H^~^iC|B^(7)7K^^^v ? 3 >- G 
XSiRz-G-C (O) C (L) = C H 2 (6) 

Rlii-i 4<D J R^^^wr-5^b7K^* 

*5<fct/Ltt**IB J ? : *felijK*«l-2 OcoW^SJ: 

[»*3gl 7] -M6WGii-CH20-, -CH2C 
^ H2O-. -CHaCHaCHaO-^oiT^-CHzCH 

(ch 3 ) CHzO-^b^SPJ; DaRS*t«*lcj: «9 

iX^IS*^ 1 6 iClElffiO*^^^^ a 

[»*«18] tr-/u^g^ (i i) w^7/-^S 
1 7 ^le^coTKt^^-^/i-v 5 a y c 

(R 4 ) 3-a (Y) a (7) 

(r* 1-2001 ico^ttiS-efcot, 

J(? V^) 'e^^^hyt/^/v'Ddrv'S^U R3£ 
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3 

tcteR A &2m&±ftl£-fZ>k$. **ufcr±l*J— "Cfco 

{20, 1, 2, *fcfi3«r, *fc. btiO, 1, £fcte 
mttO-l 9 60S»"efe-5o fcfcU a +m 

[fS*3S2 0l tf~A^S^{£ (I) ^ *«^r/U^r 

t KnS'y/WfcKJfcSrfrifV i^Trco#p*#m£S£ 
ttS^O-Cfc-Sr ir^#®^-r^fg^l 6-1 9<Di> 

[ff*3S2 2] «-&RI*«iJft«*i-S»*ai-2 1© 
[1^2 3] *^W*«S^*H!*««-e*><5lll**2 2 

k»*«2 4] s^n«^^jnn^^sbdMr*4[2 2 

2 8 ] 1-27 C0V>rtt^-^«C|5«O 
[0 0 0 1] 
[0 0 0 2] 

3 4: LTtt, #y ^ui/***sy 

r/ntru^a-*^ h\ TKy x h^fvm-v 
K^OTKy 3^— -r^S^^ ; #y z? xKy-f 
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te*tib<D7kmmi)umm<Dj%4k7km^m&{£ ; #y ^ 

y*^7^ h V^OTKy ^^^^S^f*: ; #y ^ 

So 

[0003] r^y/w^fi^fi, ii^i^itt 

#^¥3-2 7 7 6 4 5#4*«L #Pi¥7- 
7 0 3 9 9 -J§-4*«) o 

[0 0 0 4] 7;^=;HSr^lcff5 

y^*m*«:rt:«a!ftSH«rtf*>D. fS^A/^ 

[0 0 0 5] 1-247403 -g-^ajCtt, 

[0 0 0 6] M¥6- 2 1 1 9 2 2 

&®zmm&mmk isxmmcfcmm&mirzT? 
[0007] «{btt^»ttiaA«b»tt*#J, > 

[0 0 0 8] u^u, ±^bfc^-fetc*5v^r»i, s-^fr 
«tlc¥^t^it) ttiiHT, 2J£*±£j£<, 

[0009] 7^;>l^ft^fcS7^y;> 
(c^-y rf^-o^scr^ .y/u»tBtt»sftswA*Jxfcft 

[0 0 10] 3t*ftttiBric**-*3V>-C«[, #<0»-&. 
y/^W^S^^o^g^- : f-iD:^^^^^v^b^^ 
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oa-y ^-asfflv^tuSo ua»U ccoj; ?ft;*-y =r 

-Wcfc*5ftv\ ^co^m^LT, *ftfe*>SMb*fiJfc 
ofc<aft^f*#b;ftftV\, 

[0011] «*n*r±3— ^-r^^»*ft«»c 

^ * ti^ofi^jo <£ >r /i- j*mf8L*&m-r z> tz #> k , 
^ns^^g (Tg) £r%-r5#»$Jh,Ti^#y * 

LV^Ot?ttft< ft 9oofcS 0 
[0 0 12] iO»*J«ffl*r^;j|li-S*jSfeO-oi:L 

*s&5o w©*«r±*y^-7^/uA«>««ttttK©Jt 
[0013] a*, ^co<t 5ft^y-/^*tt#«*y 

f^fa Ufcj (functional i zed) (Oft 
ai*v^TR*S*6ri:^-e#S*«r*5lc'r*. 
i*xb<D*«ftLfc#«3!Ky^-ttftv^"C, ftjRLfctt. 

»ij««)ft-fr*tRj«*-&<&cfc*s-e#, 2fe*tM*ftiiB*& 
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[0014] 

< t ^ y /Mrra**sr*rrs tr^^* 

10 [0 0 15] 

5^;^!^ (I) (Dfofe^/W* fT?3bZ>o 
-OC (O) C (R) =CH2 (1) 

^to ) 

-cofc^/w^m^ (I) BWtfiSix 
ftv^ y^a^ey^— , r^yp^hy 

20 -^^e y ^-^tf^r-Y Ht^W tf-A-^ y ^ b ft 

[0 0 16] tr~/i^m^f£ (I) W^Ww^x-y 
3 y^p-7h^77^ — -eS'JS L7tSft¥^7>^*- (M 

w) ^&^7>^fi (Mn) CO it (Mw/Mn) CDfittfS 

1. 8*fS^fc5-i:^^uv\ 

[0017] \?~;ujikm&ft (i) y tr^^# 
30 [oois] tr=/p»K^fls (i) n s PR^te£*ifti> 

-CR 1 R 2 X (2) 

^p^tc^bfc^o Xfi. A*. XI*. 3*^t 

M + "OC (O) C (R) =CHz (3) 

^0 *A^;*-v£^-r o ) -C^^tbSfk'&fttORjESSr^S 
*6*iao-ClllSii5. 

[0 0 19] *3g^07ktt^^/^^3 >fi. M^gB^SJ 

[0 0 2 0] **M<D7ktt^^^i^a ^f*. 

-&ttoSSr«Po-=ey^-^/Xf4^y ^-mL 
[0 0 2 1 ] *5SM<0*tt^-^^^9 > 

50 ««i-6*8fe-ct>*>s 0 
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[0 0 2 2] 

(I) OTKtt^^^a^^BBi-^o 
-OC (O) C (R) =CH 2 (1) 

*i\ ) tf, «ti-*-&* (i) tcov>TlfeWi-So 
<<fi^# ( I ) >> 

<fi^ (I) cD±g|>S^# (i) 

/k (^) r^y/^y/f/K (y^)T^yA- 

K-tert -^/K y/H-n-'O 

?vk y/wn-n— ^^P-^K T 

* y p^*^ (y^) r^y/Hft-n--^ 
:/?vk (y*) y/^-n-^^^/K 
7^y;v»-2-xf/u^^;K r^y/n* 
(^^> r^y/uK^^/K r^y/w 
*Kf^/K r^y;v»7x=;K (y*) r 

^y^h/W^K 79 V /lotit-Oi?/^ (y 

9) 79 h^rV^fvK T^y 

/l^-3 h^r^^/K T^y/^-2- 
tKo^'^f/K (^^) r^y^»-2-tKn^r 

r^y/n^y^ r^y^s-2-r? 

yrt^vu. y - # ? y u^< jvJr*ci/yrx2\?/v) hy 

^ Kfflft, (y^) r^y^»hy7/i/*o^w 
tvk y ^i- 2 - h y 

^vk (y^) y/w^- 2 y/isstv 
2-^-7;i'to^Mf;K (y*) r^y^ifc- 
2 ^/i^n^fvi^ (y*) r^y/w^^— ytv 
^•npt^K y^»^/<— 

y^vK (*^) 7^y^»2-^-7/Vto^f/l/- 

2-/<-7;^p-^v';VxfyK ^) T^y^R 

9) T^y/t^ 

- 2 - /<-7;^to^^tf^xf 7 
9 y /HM^y-*'— ; ifn^h/pxy, a - 

7ylttifs/wey^- ; hy^ F^V7 
v. t*^^hy^h^r^ix7>^o^r^r^wtr-/^ 
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h\ ^fry/^W; h\ ^—/i^u^ * h\ 
yn^hy/K ^^yn^^y /i^<a~ h y /us^w 

t^;^/v-;7^y/W7^K, ^^y/VT;F 

w tra-^st^/K tv<y>^tf^/K $SS8if=/K 
i/y§©7^vg;^^^ «( y7i'^<D&& 
r y /V7/V3- /u«^*rf btb^o ctufett, 

<tt. y^»^/u-e*>*o *»wi!i*3v^rr4, - 
a»*T?«x,« (y^ 7 ) 79V/^wtt^ 7?vsum& 

[0 0 2 3] ( I ) -T^^^fifl: 

50 V*^* (Mw) <bt¥^t (Mn) COit (Mw 
/Mn) ^cov^Ttt«F^^:»Jlfi^iftv^ 0 L^L. figfbtttt 

*s»*U< % J:f9#*b<W:l. 7^T. $«b{c^F^U 
<ttl. 6J^T> *^>{c#*b<f41. 5J|^T. 

■^h^^^^— (gpc) -e»j€i-6^)^St>— «W-e 

^ fc5o »»fii:Ufl^on*;^THFSr, y J\ 
[0 0 2 4] ( I ) ©^ftfcOl^TttWcMR 

fi/ e ^v^J65 N 5 0 0-iooooooili;^6<z)^ 
**<o*tt*sjs^$ttt^< <. 1 0 0 0 0 0W 

50 xrvjkit^vo. ia»fkftftif*:fflv^r, »«^tes 
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fcfigic^co'i-ttS^^Ai-^r fca*nrtBft rftij»^ 
[002 5] r-jtt»ft9^*/^»*afej 

*>ft 0 5 &1WS*> 0 . iB^«6«-Cf4C©« 

[0 0 2 6] r^y^^yWfi^jfej fi, Ml-. 

[0 0 2 7] ciif>col^ilWj:^ ry f 

dS®Ct)(C<< > SH^fitfM&ORV* (Mw/Mn^l. 

[0028] ^oT ry trv^^^/ufi-^jfej «\ # 

[oo2 9] ft*s. y v^ym&t&nmiz&^xi^ 

<h Stt{ k * nfc <£> sp«ttffi K th V ft # £g L T V > 

[0030] r y b'y^y^^&j teiSSMS* ft 

y^^n^^— (J. Am. Chem. Soc. ) . 19 
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9 4f, 116#, 7 9 4 3HlC7j^£*l£ J: pft^Vl- 
Yrttv? 4 y ^fflffle£rffll>£ ^ p U3r^ — 

X(Macromolecules), 1 9 94^, 2 
7#. 7 2 2 8MK^£*X5 <t 5 ft- hn^^Kfb^ 

ft^^9^*/u«ffla!lS:fflv^S1>©. tl^P^Wkft 

v^^/l-fi'^j (Atom Transfer Radi 
ca 1 Polymer izat ion: ATRP) ft 

[0031] ryt*y^7^;H^j ottt>, f 

JClclt««**iJft^nyv*Sr*«B^*L., MteSI-^tt 

yjaszewskibs i'-V" Jvl" • • y # 
20 ^ ' % tuvy^^L'f 4 — (J. Am. Chem. So 
c. ) 1 9 9 5^, 117t, 56141, v^n^tl/ 
^r^L — ;VX (Ma cromolecules) 1995 
^ 2 7 9 0 11, ^^^j* (S c i e n c 

e) 1 9 9 6f % 2 7 2$, 8 6 61, WO96/30 

4 2 1f^«, W09 7/1 8 24 7fMfc^VN|iS 
awamotob. 9 n -=6 U 3. — /U'X (M aero 
molecules) 1 9 9 5f, 2 8t, 17211 
ft^J&S*tfb^5o 

[0 0 3 2] *»W«C*SV^T. Ztitr><D5'hi!<DljSx : k 

[0033] mm9i?*si>m&<Di *><d—o % m 

So 

^0 [0 0 3 4] «PHsp4 - 1 3 2 7 0 6 -^^tC^£*Vt 

TxNny^jgOfi^flc^S^S^. ^^BS6 1-2 
7 1 3 0 6*^«, #fP2 5 9 4 4 0 2-^^, #HBS 

5 4 -4 7 7 8 2-g-4>«iC^SixTV>5 «fc 5 ft*»S^ 

[0035] fttc. y ^/us^^o^rt^p^ 



-6- 




(7) 

11 

l^^li-ft^^n h y - 7^^ < = N 

-O-) iSX/ls** y t°>?Mt LT/Bv^o. CO 
iJftft^ftJSiLTlt RJtttSftfcv^ 2, 2, 

6, 6 -IIS- 1 - J) ^/Ut^r '^^^ 2 , 
2, 5, 5-|ll*-.l-^oy^^7^ 

V^S, 2, 2, 6, 6 h^^A— 1 -t°-<y 
yi/t^rVr^^ (TEMPO) . 2, 2, 6, 6 -x 
h^rc^/i — l -t°^y y^;^y7y*^, 2, 
2, 6, 6 -7" h7^f^~4-t^y- 1 -fcf^y 
—/v^r^ris"? v^/K 2, 2, 5, 5-fh7^f^- 
1 - t'P y v?^;vt^r'>7 1, 1, 3, 3 

h^^^/w- 2 — r y^ Ky -tv***/? v^/k 

N, N- v>- t -y^/UT^ >7t*is?i?jJA4Hfi¥tf 
/^ri^/l- (galvinoxyl)^ U — 7i?jJ/l'¥t<D 20 
[0 0 3 7] ±!E7 v^A-*^ y tf^^#Jf49^*^» 




[0 04 1] _hlE0>~ ho^->Kft**4if^>9^3&A^ 

[0 0 4 2] t!V^$*#A'*** L 

[0 0 4 3] ^OlS^Bb^^^fi'&Tfl, ^f«^o 50 
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^fMl^MCtt U 7^/wBB*&SU0. 1-10^ 

[0038] urn m*<oit&yo% 

@, v 5 ^ a-^K* t -:t*?vw*— 

F^Oy7;^;^-t^ry K®. S?-f V ^p t';W"?- 

K fc*^ (4 - t -Zf^lV*/? P — 

hm. t-^/w<—^-^->^^h^-—h. t- 

[0039]Macromolecules 199 
5, 2 8, 29 9 3^S^$HXV^<J:5I^ ^ 

TUlo J; 5 47^3 *5/7 5 yft*ft«rH*W!l i Itffl 

[0 0 4 0] 
[ffel] 




# *K ^ Mk&tfo *\ -< > iSMu. ic^uyis&^-tZik 

[0 0 4 4] *#:WtcW^i--5/«fc5>d 
CeHs-CHzX. CoHs-C (H) (X) CHs. Ce 
Hs-C (X) (CH 3 ) 2 

R 5 -C (H) (X) -CO2R 6 , R 5 -C (CH 3 ) 
(X) -CO2R 6 . R 5 -C (H) (X) -C (O) 

R 6 , R 5 -C (CHa) (X) -C (O) R 6 . 
Kt, R 5 &<fctfR 6 l*l^-*fcfiJlfroT^ **IR^ 
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lir^/v-^fi, Xtei&X. AX. SfcfiHfrX) 

R 5 -CeH4-S0 2 X 

S, xfijtt*. AX. *fcfi3 9X) «3fts*rfbixs 0 
[0 0 4 5] )) \f>?7i?*;i'&&<oMi&ntL,X s m 

R 8 R 9 C (X) -R 10 -R n -C (R 7 ) 

(sfc«p, R 7 ^K^fci~2 oo#^S-e^^*fcfi^ 
?vw*##*L<. R 8 > R 9 I*7KX. *fcr±, 
— 2 Otf) lffficDTA-^rA'S. ry-;H, 4fcf±77^ 

10 f*. -C (O) O- (x^f/H) % -c (o) - 
hS) . tfclio- m-, p "^^c^U^S, R 

X, AX. *fcf*3*X) 

I^SR 8 , R^Aftflttttt, *X. ^/WS. ^ 20 
[0 0 4 7] — «a;8-C^£jh,S, TA^— A***-*" 

XCH2C (O) O (CH2) nCH=CH2, 

HsCC (H) (X) C (O) O (CH2) nCH = C 
Hz. 

(HsC) 2C (X) C (O) O (CH2) nCH = C 
H2. 30 
CH3CH2C (H) (X) C (O) O (CH2) oCH = 
CH2. 

[0 0 4 8] 

lit 2] 

Cl 

X 

(±ffio*:*tt::i3i^-t, xi±mm. ax. *fcr±3* 40 

X. n|iO-20(DiS) 

XCH2C (O) O (CH2) nO (CH 2 ) mCH = C 
H 2 . 

HaCC (H) (X) C (O) O (CH2) nO (CH2) 

m C H = C H2 . 

(HaC) 2C (X) C (O) O (CH2) nO (CH2) n 
CH = CH 2 . 

CH3CH2C (H) (X) C (O) O (CH2) nO (C 

H 2 ) mCH = CH2. 

[0 0 4 9] 50 
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vs. 7;yi, K*«^*rf fctt^o 

[0 0 4 6] 7/^-;H^tt^i^^ytt^ 
= CH 2 (8) 

Mb 3 1 

Cl 

^C0 2 (CH2)„ 0-(CH2) m CH«CH 2 

(ilB^Sfcfcllfc^T. XJS&X. A*. *fctt3? 
X. n^l- 2 0tf«$:. m|iO-2 0Wlf) 
o, m, P-XCH2-C6H4- (CH2) n-CH==C 
H2. 

o, m, p-CHsC (H) (X) -CeH4- (CH2) 
n-CH = CH 2 . 

o, m, P-CH3CH2C (H) (X) -CeH4- (C 
H2) n-CH=CH 2 . 

(±|E^#^*3V>T. XttJfiX, AX, ^tctes*} 
X. n}2 0-2 OOll) 

o, m, P-XCH2-C6H4- (CH2) n-O- (C 
H2) m -CH = CH2. 

o, m, p-CHaC (H) (X) -CeH4- (CH2) 
n-O- (CH2) m-CH = CH 2 . 

o, m, P-CH3CH2C (H) (X) -CeH4- (C 
H2) n-O- (CH2) m CH = CH 2 . 

(±lBO#ajC*3V^T, Xtt**, AX. titzteSt 
X. n(41-2 0OMt, mtt0-2 0©lft) 
o, m, p -X CH2-C6H4-O- (CH2) n-CH 
= CH 2 . 

o, m, p-CHsC (H) (X) -CeH4-0- (C 
H2) n -CH=CH2. 

o, m, P-CH3CH2C (H) (X) -CeH4-0- 
(CH2) n-CH = CH2, 

(iiSO^KiS^T. XteitX. AX, ^fcfia^ 
X. nf*0~2 o<Dmm 

o, m, p -XCH2-C6H4-O- (CH2) n-O- 
(CH2) m-CH = CH 2 . 

o, m, p-CHsC (H) (X) -CeH4-0- (C 

H2) n-O- (CH2) m-CH=CH 2 . 

o, m, P-CH3CH2C (H) (X) -C6H4-O- 

(CH2) n-O- (CH2) m-CH=CH2. 

(itE^SKSSi^T, XttJ&X. AX. ^fctes? 
X. nlil-2 0OlS, mte0-2 060^3£) 
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H 2 C = C (R 7 ) -R 1 1 -C (R 8 ) 
(**K R\ R 8 . R 9 . R 11 , Xli±1Efc:|^£. Rt2 
tt, XSM&£\ -C (O) O- (x^f/H) % -C 
(O) - (^M) > Sfctt, o -, m-, p -;7a:~ 

R"ttlMMfr&\ *fctt»**l-2 0O2i©tll* 
>»^3&s?Stt{bSttTV^O"C, R ,2 iUC (O) O 

^7^~uismm*m^z&m*&'r^hte<, urn 

i-^pyy^^^f^fcfe^, R 12 <tLTi*C 
(O) Og. C (O) :7^~U>^£?£LV\, 
[0 0 5 0] -«*9 0fk^«r**»^«^i-S*fe 

CH 2 = CHCH 2 X, CH 2 = C (CH 3 ) CHzX, 
CH 2 = CHC (H) (X) CH3, CH 2 = C (CH 3 ) 
C (H) (X) CHs. 

CH 2 = CHC (X) (CHs) 2 , CH 2 = CHC (H) 

(X) C2H5, 
CH 2 = CHC (H) (X) CH (CH 3 ) 2, 
CH2 = CHC (H) (X) CeHs, CH 2 = CHC * 

R 8 R 9 C (X) -R 10 -R 11 -C (H) 
) bO] .-S i (R 14 ) 3-a (Y) a 
R 7 , R 8 . R 9 . R 1 0 x R 1 \ XttJtlEfcl^ 
R 13 . R 14 fi, 0 
ry^S, (R ' ) 3 S i 

o- (r; \±mmwi~~2 ooi«co^b7KSS"C*>o 
J:v^ T/7^§Fyt;^;'>o^'>I^U R 1 3 

^7cfiR 14 ^2^^±#^5i: «\ *tlb\±m— 

^--CfcoTU<, «*oTV^fcJ:V> a aliO, 
1, 2, £7c#3£r, If:, bliO, 1, I fete 2 £^ 
"To mfiO- 1 9<£>^£-e&$ 0 fcfcU a+mb^l 

XCH 2 C (O) O (CH 2 ) nS i (OCHa) 3. 
CHsC (H) (X) C (O) O (CH2) nS i (OC 
H 3 ) 3, 

(CHs) 2 C (X) C (O) O (CH2) nS i (OCH 
3) 3, 

XCH2C (O) O (CH 2 ) nS i (CHs) (OC 
Hs) 2 , 

CHsC (H) (X) C (O) O (CH 2 ) nS i (C 
H 3 ) (OCHs) 2 , 
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— «* 9 -c^ $ ti -5 it&mtm rr e> ti z> 

(X) -R 12 -R 9 (9) 

* (H) (X) CH 2 CeH 5> 
CH 2 = CHCH 2 C (H) (X) 
CH 2 = CH (CH 2 ) 2 C 
CH 2 = CH (CH 2 ) 3 C 
CH 2 = CH (CH 2 ) eC 
CH2 = CHCH 2 C (H) 
CH 2 = CH (CH 2 ) 2 C 
CH 2 = CH (CH 2 ) 3 C 



(H) 
(H) 
(H) 

(X) 
(H) 
(H) 



-CO2R, 
(X) -C0 2 R, 
(X) -CO2R, 
(X) -CO2R, 
-CeHs, 
(X) -CeHs, 
(X) -CeHs. 

m, r 110***1 -2 o(DT/u^^m. ry-/H, r 

[0 0 5 1 ] T/l^~/>^£Wi~£^ny Wfc*^* — 

Mfc-g** <30 Jeffrey Sr an if S * rf , 

o-, m-, p-CH 2 = CH- (CH2) n-C 6 H 4 - 
SO2X, 

o-, m-, p-CH 2 = CH- (CH2) n-O-CeH 

4 -so 2 x. 

* N nliO-2 0WiS) *£-?fc£o 
[0 0 5 2] ±|E»«tt^y^SS:^r-r-5#«^ny^ 



(R 7 ) CH2- [S i (R 1 3 ) 2-b (Y 
(1 0) 

(CHs) 2 C (X) C (O) O (CH2) nS i (C 
H 3 ) (OCHs) 2, 
30 (±I5^#^*3V^T, Xfli£S§, JMR. 3**, nil 

0 — 2 0(OlS, ) 

XCH2C (O) O (CH 2 ) nO (CH 2 ) mS i (OC 
H 3 ) 3, 

HsCC (H) (X) C (O) O (CH2) nO (CH2) 

m S i (OCH3) 3, 

(HsC) 2 C (X) C (O) O (CH2) nO (CH 2 ) « 
S i (OCHs) 3, 

CH3CH2C (H) (X) C (O) O (CH 2 ) nO (C 
H 2 ) .Si (OCHs) 3, 
40 XCH2C (O) O (CH 2 ) nO (CH2) mS i (C 
Hs) (OCHs) 2, 

HsCC (H) (X) C (O) O (CH 2 ) nO (CH2) 

m-S i (CH3) (OCH3) 2, 

(HsC) 2 C (X) C (O) O (CH 2 ) nO (CH 2 ) n 
-S i (CHs) (OCHs) 2. 

CH3CH2C (H) (X) C (O) O (CH2) nO (C 

H 2 ) m-S i (CHs) (OCH3) 2. 

(±IB<0**ldi3V^T, Xtei&m. B?m, nil 

1 — 20 (Om$k. mil 0 — 20 (DmW) 
50 o, m, P-XCH2-C6H4- (CH2) 2S i (OC 
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Ha) 3, 

o, m, p-CHaC (H) (X) -CeH4- (CH 2 ) 

2 S i (OCH 3 ) 3, 

o, m, P-CH3CH2C (H) (X) -CeH4- (C 
H2) 2 S i (OCH3) 3, 

o, m, P-XCH2-C6H4- (CH2) 3 S i (OC 
Ha) 3, 

o, m, P-CH3C (H) (X) -C6H4- (CH2) 

3 S i (OCH3) 3. 

o, m, P-CH3CH2C (H) (X) -CeH4- (C 
H2) 3 S i (OCHs) 3, 

o, m, P-XCH2-C6H4- (CH2) 2-O- (C 
H2) 3 S i (OCHs) 3> 

o, m, P-CH3C (H) (X) -CeH4- (CH2) 
2-O- (CH2) 3 S i (OCHs) 3, 
o, m, P-CH3CH2C (H) (X) -CeH4- (C 
H2) 2-O- (CH2) sS i (OCH3) 3, 

(R 14 ) 3-a (Y) aSi 

R 7 ) -R 11 -C (R 4 ) 
(5£4\ R\ R 8 > R 9 x R 1 1 x R 12 . R 1 3 > R 14 , 20 
a, b, m, X s Yfi_L|BtC[^C) 

(CH3O) 3 S i CH2CH2C (H) (X) CeHs. 
(CH3O) 2 (CH3) SiCH 2 CH 2 C (H) (X) 
C6H5, 

(CHsO) 3 S i (CH2) 2C (H) (X) -CO 
2R, 

(CHsO) 2 (CHs) S i (CH2) 2C (H) (X) 
-CO2R. 

(CHsO) 3 S i (CH2) 3 C (H) (X) -CO 30 

2 R> 

(CHsO) 2 (CHs) S i (CH2) 3 C (H) (X) 
-CO2R, 

(CHsO) 3 S i (CH2) 4C (H) (X) -CO 
2R, 

(CHsO) 2 (C H3) S i (CH2) 4C (H) (X) 
-CO2R. 

(CH3O) 3 S i (CH2) 9C (H) (X) -CO 
2R. 

(CHsO) 2 (CHs) S i (CH2) 9C (H) (X) 40 
-CO2R, 

(CHsO) 3 S i (CH2) 3 C (H) (X) -CeHs, 
(CHsO) 2 (CH3) S i (CH2) 3C (H) (X) 
-CeH5> 

(CHsO) 3S i (CH2) 4C (H) (X) -CeHs, 
(CHsO) 2 (CHs) S i (CH2) 4C (H) (X) 
-CeHs, 

7/V*;vm m&mfbtXZ>o 50 
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*o, m, P-XCH2-C6H4-O- (CH2) 3 S i 
(OCHs) 3. 

o, m, p-CHsC (H) (X) -CeH4-0- (C 
H2) 3 S i (OCHs) 3> 

o, m, P-CH3CH2C (H) (X) -C6H4-O- 
(CH2) 3-S i (OCHs) 3. 

o, m, p -XCH2-C6H4-O- (CH2) 2-O- 
(CH2) 3-S i (OCHs) 3> 

o, m, p-CHsC (H) (X) -CeH4-0- (C 
10 H2) 2-O- (CH2) 3 S i (OCHs) 3. 

o, m, P-CH3CH2C (H) (X) -C6H4-O- 
(CH2) 2-O- (CH2) 3 S i (OCHs) 3, 

[0 0 5 3] IBSfttt^y^Strttftti^nyy 

- COS i (R 1 3 ) 2-b (Y) b] P-CH2-C (H) ( 
(X) -R 12 -R 9 (1 1) 



[0 0 5 4] _hjEfc KP^r^H^otl^P^Wk 
[0 0 5 5] 

HO- (CH2) n-OC (O) C (H) (R) (X) 
Rr4**«-?*feW:K**l-'2 o©r/u^s, 

TV sum. Ty/U^jum. nttl-2 0Oi») ±BS 

H2N- (CH2) n-OC (O) C (H) (R) (X) 
ry-;H, n(j;i-2 0Olt) 

[0 0 5 6] 

o 

L> (CH 2 ) n O-iyX 



m. Rli**jBf 1-20 (or/v^/uS, 
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o— , m-, p — XCHz — CeH4 — CHzX, o — , m 
-, p-CHaC (H) (X) -CeH4-C (H) 

(X) CHs, o-, m-, p- (CH 3 ) zC (X) - 
CeH4-C (X) (CHa) 2 

ftli, 9km. *^tta^*Sr*i-) 
RO2C-C (H) (X) - (CH2) n-C (H) 

(X) -CO2R. RO2C-C (CH3) (X) - (C 
H2) n-C (CHa) (X) -CO2R, RC (O) -C 

(H) (X) - (CH2) n-C (H) (X) -C (O) 
R. RC (O) -C (CH 3 ) (X) - (CH2) n-C 

(CHa) (X) -C (O) R 

R{iMi-2o^)7/wi, ry- 

XCH2-C (O) — C H2 X s H3C-C (H) (X) 
-C (O) -C (H) (X) -CHa, (H3C) 2C 
(X) -C (O) -C (X) (CH3) 2, CeHsC 
(H) (X) - (CH2) n-C (H) (X) CeHs 

0-2 OOSlEjft 

XCH2CO2- (CH2) n-OCOCH 2 X. CHaC 
(H) (X) CO2- (CH2) n-OCOC (H) 
(X) CH 3> (CH3) 2C (X) CO2- (CH2) n- 

OCOC (X) (CH3) 2 

XCH2C (O) C (O) C H2 X > CH3C (H) 

(X) C (O) C (O) C (H) (X) CH3. (C 
Hs) 2C (X) C (O) C (O) C (X) (CH3) 2, 
o-, m-, p -XCH2CO2-C6H4-OCOCH2 
X, o-, m-, p-CHsC (H) (X) CO2-C6 
H4-OCOC (H) (X) CH 3x o-, m-, p - 
(CHs) 2C (X) CO2-C6H4-OCOC (X) 
(CH3) 2, o — , m — , P-XSO2-C6H4-SO2 
X 

ChEsS** Xtt**, 9km. *tcte=ivm*mir) 

m. 10m. £*:i4i im7zm>k*>L*&mbirz > &mi6 

m. mmmwtm—mmxtoz. m4t&vo&m^zm&. 
temm&&nz>zizit>\z2, 2' -^^y^M^ 
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~;\sft*?4ismfc (Ruci 2 (pph 3 ) 3) t>mtt 
jtftRinSJxs. 3Eic, 2l^(Dtf^hy7x^7j>^ 

7^ ismfo (FeCl2 (PPhs) 2) % 2^(0=- ytr 
;I/(^t*7hy7x^/!/tN77-{y^ft (Ni Ch (P 
/0 Phs) 2) % 2%(D~y>r;V(D\?^yV~f^)V~fc 
xrjlsjSfti (NiBr 2 (PBu 3 ) 2) f&lttk U 

x&mx&z>o 

[0 0 5 7] I60l^^fc^TffiV^^tl6 fcr=/P3R0« 

[0058] ±mm&Kfcte. mmmxte&m<Dmm* 

7V^ = — /K t e r t — Zf^JVTfr =* —jV^-(D7)V 3 — 
;U^gi;7tb=by;K /ot'^hy/K -<W 

~ h y /M£<o~ h y /ux*tt ; Bfflfc^/K B»^^ 

So 

[0059] r ornate, RRjtfiSfrfcv^ 0-2 0 

o°co®aTfo6o 

<fi^ (I) <o*«fffiaw*AO«S>^TlC fi 

( I ) ©**#IB*oWA^ov^-CRW-*-*. 
[0 0 6 0] *«KOl^tt: ( I ) <O^JC-^ 1 T* 

-CR 1 R 2 X (2) 

R\ R 2 f4, tr— CQ^i^U^^ 

m^m\^^vtcm 0 

^^-To ) 

M + "OC (O) C (R) =CH2 (3) 
50 (A*. R*4tK^, ^fcf4, Ml-2 0(^)tiS?: 
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^ S *v 5 fk^fe £ X Z> jj &o 

XC (O) C (R) = CH 2 (4) 
(at. Riizk^f. Ml-2 0OfflM 

©*«£*»***■■*-* 

« 5 Tv^ $ ;h,£ fls-a* fc 0>R«fc: J: 3 #ft> 
HO-R' -OC (O) C (R) =CH 2 (5) 
(St, Rte;*:^ ifcTtf*. S*jfcl-2 0©tIIS: 
*i"o R ' (lS**2-2 0O2ffi©t«S**t, ) 

(id ic— iKae-cae^sns^*^* 

XS iRz-G-C (O) C (L) =CH 2 (6) 

(at. Rfi i - 1 4 <Djfcmm**G~rz>fcitykmm* 

fcf± 1-10 ^^m^-Sr^-rS^n y ^ft«^7k*« 
is J:t5Lf4*»JDR^*fcf±K*«c 1-20 (Dmmmx 9 
(I) £0^^^co^A®>-hffi®o^tetc 

-CR'R 2 X (2) 

(at. R 1 . R 2 te, t^/U^^t / -^—60^^- u- 
^fp^ic^bfc^o XS*. XX* Xte. 
**■«-. ) 

M + "OC (O) C (R) =CH 2 (3) 
(at, Rtt**, *fcf±, KiSl-2 0(7)tKI: 

ZJ*s(>t>&mir 0 ) 

[0 0 6 1 ] — »*3-e***u5ft*«i:L-Cf±Wc|R 

CHa. -CH2CH3. - (CH2) nCH3 (nte2-l 
9 (DmW^-t) . -CeHs. -CH2OH. -CN, 
tg&mtfbtl. #£L<f3:-H. -CH3^S 0 MM* 
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h!i!>A^^y, # y ^a-t ;*->\ io<tr/4^r^^-^ 

70 -5St, JEfc#*L<ttl. 0-1. 2Sltfc5, 

h\ ^f-ywrthr^ h\ ^^i^^/u^;** y 

20 <ffi-&# (I) o*«WtB*(D*A(2»±ffi©«>*»lc 
©5|dBlc*»««r*i-Stf^*«**t, -M4t 

XC (O) C (R) =CH 2 (4) 
(at, Rtt**, SfcfS, ^&l-2 0WfiM 

^S, RO^flC^J^LTfi. ^J^L(^. -H, -CH 3 , - 
CH2CH3. - (CH2) nCHa (nf*2 — 1960^^: 
30 &$t-T) . -CeHs. -CH2OH. -CN, *$&mf 

[0062] *»it*»*s:*-rs ^^mm^m^ 

[0 0 6 3] (a) y tr>^^^77^S^i-cfc ^ ^—JV 

H 2 C = C (R 15 ) -R 16 -R l7 -OH (12) 
(at. R 15 *4^^1-2 0<DtSI1?***fcl^ 

tiV\ R 16 ^-C (O) O- (m^x^S) , ^7tf4 
o-, m-*>L<f*p-:7 x=uySS:St, R 17 (4ii: 

50 ^fct4i^j^±o^-7 i /w^$:^'urv>rt 
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J: V^^S 1 - 2 0 2 icoMl^^to Ri*&*.X 

mitm^it&m z -e- $ mm & v * & s m k 

=f A ft ftttJI £ 5 fe 6 v * 

[0 0 6 4] (b) U k'y/7^;^ia 9 tr^/V 

[0 0 6 5] r<D*5tt{frfr4fc* LTttWfcRftSft* 

H 2 C = C (R 15 ) -R 18 -OH (13) 

R 15 fi±3z&Ufc^coi:l^#T^^o. R 18 fil<i 

©2«OfiI**t. ) 

±K— «*l 3K:^S*t*ft-^*i:UTf4#lc|8J&*n 

(c) #BB3p4-l 3 2 7 0 6^«ftifJC§|^Stu5 

(d) JR-?»«i9^/v«-frlcJ:i}»feH6— **2-C 

l 4 {c^tf kits <fc 5 ft^ttX 

M + C" (R 23 ) (R 24 ) -R 18 -OH (14) 

R 18 ioJ;^MMiJi^Ufc^Oi:^^T-fc^ 0 
R 23 33£tfR 24 J2£ t>^*^w<=3j->c-Sr^3£fk-r5 

£^-T 0 R 23 :fcJ:tfR 24 om^-PJ^IS£ UTf±. -CO 
2 R (:r.*7VUg) , -c (O) R (^hS) . -CO 
N (R 2 ) (7^; KX) . -COSR (^^^-r^ 
1) , -CN (^MJ/H) . -NO2 (=hng) m 
tmtftbthZo I»SRIlK*ftl-2 0O7^ 
X. «*» 6 - 2 0 ©7 y -/US* tliSSiR 7-20 
©77/^/Htfc D . L < 1 - 1 o or 

/u*/u£fc U< tt^^/uX^feSo R 23 *5ci:U^R 24 £ 
LTte, -COaR, -C (O) RS3£tf-CN#«N;i 
&£Ll\> ) 

(e) J^^®l7^/ua^«-J: 9#^5-ft^2-C 
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U U^t^7/U7tKS, X^h^SJS^^: 
[0 0 6 6] (f) m&fcmftiKD^vtf^. #*b<« 

HO-R ,8 -0-M + (1 5) 

5o ) 

HO-R ,8 -C (O) 0"M + (16) 
5o ) 

**W"Cr± (a) - (b) <D£ 5**»XSr#A*TS* 

20 foS^b (b) 0*«fe*SS^t-#*bV^ 

[0 0 6 7] £fc (c) - (f) Oi^Wi-^n^ 
kt> lfitt5^^1^#o^o^ 

0*fi"C*>*jS^b (f) (Djjm*£ 

<m^t£ (I) o** l i'ffiSo»A(3)>±I5<3)o*feic 

30 ^5 -V^£tiZ>4k&yo k O^/Stc J:6^o 

HO-R' -OC (O) C (R) =CH 2 (5) 

m-r 0 r' tigss2-2 0(D2f(DfsM^to ) 

ROA^Ji: LTfi, -H, -CH 3 , - 

CH2CH3, - (CH2) nCHa (n*±2-l 9^It 
Sr*i") . -CfiHs, -CH2OH, -CN. *dS3j^|f 
£>*K ^*U<fi-H, -CHsTfc^o 

[0068] 5S«ic*«* sr*r-r s v-si-zkm&m*. 
[0069] ^wy^r*— h-fk-frfttt, #«ckss*v 

^7x^;M^y^yV7^>-h, —^ri^y^w^-f 

yi/y^ym-h, i, 5-t7^u^y^ 
50 7KMh/K^y^y->7^-h, **ft^yu> 
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[0 0 7 0] J:9-*-CJxfc»«itt*r*3&»-rfc«C>fctt. # 
t^y^-h^ft (b) irbTfi. ^ 

<m^# (i) o*«»'i-ffiso#Aa»±iB©<o*«feic 

-[S i (R 3 ) 2-b (Y) bO]m-S i 

R 3 *5£t/R 4 te, ^mR*Si-2 0wr 
/^/H, s*»6-2 0©ry-/>s, *fett^*Sk 

7 — 2 0 69T 7/1^/1^ (R' ) 3 S i - 

(R' 1 - 2 0 O 1 iomiitfco 

v>) -V^ZtiZ h y arfrU/ '>d^>M^U R 3 £ 
/c^R 4 ^2l@j^Ji#^-r6<t^. -tttbttl^— Cfoo 

{2 0, 1, 2, £fcf4 3Sr, bteO, 1, 

mfiO— 1 9GD^C-CiJb<5o fcfcfU a + m 
b^ lT*fcSr ^^rfiMi-^^Oir-r^o ) 

y— 

[0 0 7 2] R 3 :teJ:tfR«<^fle0i|£ LTte, 

- (CH 2 ) n -CH 3 . -CH (CH 3 ) - (CH 2 ) n- 
CHa. -CH (CH2CH3) - (CH2) n-CH3, - 
CH (CH2CH3) 2. -C (CH3) 2- (CH2) n- 
CH 3> -C (CH3) (CH2CH3) - (CH2) n-C 
Hs. -CeHs. -CeHs (CHs) s -CeHs (C 
H 3 ) 2, - (CH2) n-CeHs, - (CH2) n-CeHs 
(CH 3 ) , - (CH2) n-CeHs (CH 3 ) 2 

( n 0 ei±<d&»t* % &m<D&ftmmm* 2 0 ut) 

{Cfi, -Si (CH3) U^o 
[0 0 7 3] J£JLTl-'>ft< t h— oo*«i:'>7y-^ 

(ID <0«it*K:oV^« 

Advances in Inorganic Che 
mistry vol. 42, p. 142 (19 
9 5) COP. D. L i c k i s s CD f&;$C £ 0 
[0 0 7 4] fi^* (II) 11, 

H 2 C = C (R 15 ) -R 16 -R 17 -C 
(5ft *K R 15 te±^Lfct><Z><b|f^T&£ 0 R 16 fi-C 
(O) O- (^*7Vl'£) % ^(io-, m-t>U<« 
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XSiR 2 -G-C (O) C (L) =CH2 (6) 
Oft*. Rttl-l 4©R*«fttt*Kft**« 

^feaacica**^ xf±*p*^#tts-c*>9. Gui 

5IiR£;ft,5) 

70 ETFfc* £fc-oo*«fc:^y-/i^£^S 
tf~/Wfcm^# (II) tcov>TKMi-So 
[0 0 7 1 ] (II) w^7/-^Slls RR^tt 

(R 4 ) 3-a (Y) . (7) 
20 [0 0 7 5] rcOX^^COV^"CP^W(Clft^"rSc 

*ffO«3t*j5fett, ^Tcd (A) - (C) (cjoV>TJM£ 

(A) 7&*A'm&\z£ «9 trn/p»m-&flsS:^-t-6R 

(B) ap yy^>/^< i 1 «t5 t^/^l^ 

-C (R 1 ) (R 2 ) (X) (2) 

**«r*i-o ) 

(C) *»»Sr^ft< <t fe 

[0076] ±ia^*ife (a) oi^#±«icK«r/v 

A*W^ttft^xE^<S (A- a) - (A-b) 
[0 0 7 7] (A- a) y yfl/?=7 i?*/l'm&\ZL£ *) \f 

(R 15 ) =CH 2 (1 7) 
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*) r^!)l/-h^^ Ri«^7xnl/ySot>(D 

±IE— 7tc:fclt£R 17 £ 

/pfi/y^^r^^uyS; o — , m— , p — 
; ^y^S^wT7^^S ; -CH2 

C H 2 - O - C H 2 - ^>-0 - C Hz - ^Ox-f;^ 

[0 0 7 8] ±IE— 1 7 Oft-fr*«>fp-et>, 

H2C = C (H) C (O) O (CH2) n-CH = CH 2x 
H 2 C = C (CHa) C (O) O (CHz) n -CH = CH 

2 

JilEO^attCjol^ nfiO-2 00SftSrato 
H 2 C = C (H) C (O) O (CH 2 ) n-O- (CH 2 ) 
mCH = CH 2 , HiC = C (CH 3 ) C (O) O (C 

H 2 ) n-O- (CH 2 ) mCH = CH2 

±|ECO^-^iC^oV>T > n|il-2 0©it, mJiO—2 

o— , m-, p — v^t'n/u^^if ^ x o— , m — , p— 20 
H2C = CH-C6H4-CH 2 CH = CH 2x o m 
-, p -H2C = CH-CeH4-CH2-C (CH 3 ) = 
CH 2> o-, m-, p-H 2 C = CH-C6H4-CH 2 
CH2CH-CH2, o-, m-, p-H 2 C = CH-C6 
H4-OCH2 CH = CH 2 . o-, m-, p -H2 C = C 
H-C6H4-OCH2-C (CH3) =CH 2 , o-, m * 
H 2 C = C (R 1 5 ) -R 18 -C (R 1 5 ) 

>\ 1, 7-^-^^^^> s 1, 9 -T^v^x 

[0 0 8 2] Ji8E^j*fe (A) ol^#$i(cE«r;v 

g^fcStob (A-b) 
[0 0 8 3] ±|B-frritJfe (B) (Ciott^S^^O/N 40 

H 2 C = C (R 1 5 ) C (R' s ) (R 20 ) 

t6-ioory-;vs, $fciiK*»7-iooT7 

TV>T4><tV\ R 21 f*. - 1 OOT/u^S, 



(15) #iH|2 000-136211 

*-, p-H2C = CH-C6H4-OCH 2 CH 2 CH = C 
H 2> o-, m-, p-H 2 C = C (CHs) -CeH4- 
C (CHs) =CH2. o-, m-, p-H 2 C = C (C 
Hs) -C6H4-CH 2 CH = CH 2 . o-, m~, p- 
H 2 C = C (CH 3 ) -C6H4-CH2C (CHs) =CH 
2. o-, m-, p-H2C = C (CHs) -CeH4-C 
H2CH2CH-CH2. o -, m-, p -H2 C = C (C 
H3) -C6H4-OCH 2 CH = CH 2 , o-, m-, p 
-H 2 C = C (CHs) -C6H4-OCH2-C (CHs) 
= CH 2> o-, m-, p -H2 C = C (CHs) -CeH 
4 - OCH2CH2 CH = CH 2 
iifSo#5£t£:*o^T. C6H4fi^^^u>^^r*-r o 
[0 0 7 9] fc*5. ±%d,m<£>&<DT/l>>*~^miS£X*m 

[0080] (A-b) y ^ 19 tr 
^co^ey-^— o^»7ti:, fg20^y^-^ u 

[0 0 8 1] roj;5 4ft**fcUTf4WcR^*Jxft 

= CH 2 (18) 

^{Cl^C^a (B-a) - (B- 

d) ©*sfti?wf5:im5. 

[0 0 8 4] (B-a) l^*»^P^y, 

[0 0 8 5] roJ:5 4*«A*ft-fr<*4:bTr±, Wttt 

y^?^ % titby^ *$£#y*A. mm-??* 
[0086] r^^um^m-r^mmmit^t it 

fi> Wlc»JPSI*fcv^ TIB— JK3;i 9-C^$ti5f^ 
S n (R 21 ) s (19) 

r y h y :/?vm» % ry^hy^ ?vM». r y ^ h y 

(n-^-^^/u) ffi. ry/l'hy (V^n^drV/W) A 

« «y ^ * n s o t- /u ^ =. /us s: m-t 6 ^mmik&yo 
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[0 0 8 7] (B-b) l^O/Nnyy, «F*U 

M + C" (R 23 ) (R 24 ) -R 18 -C 
(5t*K R 15 . R 18 . R 23 ^J;t/R 24 fi:JL^bfc^co<!: 

r/^y^JB^^virUTfiy^^^^^^. thy) 

[0 0 8 8] ±1E— ^^2 0O^7/W<^^>-fi, -^CQmj 

[0 0 8 9] — «5t 2 0 <D$/l>/<~X~ls<n1ftmfc&fo t 

H 2 C = CH-CH (CO2CH3) 2> H 2 C = CH-C 
H (CO2C2H5) 2. H 2 C = CH- (CH 2 ) nCH 

(CO2CH3) 2. H 2 C = CH- (CH2) nCH (CO 
2C2H5) 2 N o -, m — , p -H2C = CH- CeH4 — 
CH (CO2CH3) 2. o -, m-, p-H 2 C = CH- 
C6H4-CH (CO2C2H5) 2 X o-, m-, p-H 2 
C = CH-C6H4-CH 2 CH (CO2CH3) 2, o-, 
m-, p-H 2 C = CH-C6H4-CH 2 CH (CO2C2 
Hs) 2. H2C = CH-CH (C (O) CHa) (CO2 
C2H5) , H 2 C = CH- (CH2) nCH (C (O) C 
H 3 ) (CO2C2H5) , o-, m-, p -H2C-CH 
-CeH4-CH (C (O) CH3) (CO2C2H5) , o 
m-, p -H2C = CH-CeH4-CH2CH (C 
(O) CH 3 ) (CO2C2H5) , H 2 C = CH-CH 
(C (O) CH3) 2. H2C = CH- (CH2) nCH 
(C (O) CHa) 2, o-, m-, p -H2 C = CH~ 
CeH4-CH (C (O) CH3) 2, o-, m-, p-H 
2C=CH-CeH4-CH2CH (C (O) CHa) 2, H 
2C = CH-CH (CN) (CO2C2H5) . H 2 C^C 
H- (CH2) nCH (CN) (CO2C2H5) , o-, 
m-, p-H2C = CH-CeH4-CH (CN) (CO2 
C2H5) „ o— , m — , p — H2 C = CH — Ce H4 — C 
H2CH (CN) (CO2C2H5) „ H2C = CH-CH 
(CN) 2, H 2 C = CH- (CH 2 ) nCH (CN) 2. 
o-, m-, p -H2C = CH-CeH4-CH (C 
N) 2, o-, m-, p -H 2 C = CH-CeH4-CH2 
CH (CN) 2, H2C = CH- (CH2) n N02. o 

m-, p -H 2 C = CH-C6H4-CH 2 N02. o 
-, m-, p -H2C = CH-CeH4-CH2CH 2 N 
O2, H2C = CH-CH (CeHs) (CO2C2H5) . 
H 2 C = CH- (CH 2 ) nCH (CeHs) (CO2C 



30 



(R 15 ) =CH 2 (2 0) 

2H5) „ o m-, p -H 2 C = CH-C6H4-CH 

(CeHs) (CO2C2H5) . o-, m — , p -H2 C = 
CH-C6H4-CH2CH (CeHs) (CO2C2H5) 
±E*+, nlil-lO^It^to 
[0 0 9 0] ±K<frfr*W»&yn hVSr3l#ft#-«S: 
JO 2 0<D*/l'S*~*>'t+Z1tlto\attm<O&&&fc&#B 

^^^r;M y &m -,-tbv vj** b*z/ b\ * y t? 

b*i/b\ y^£^ h^K. -Th]) &J»^b* 
i/h\ #y h^rv-K, y^^^^h^ri/K s -TV 

!)!)A-ter t -7 b**>b\ #y^A-ter t - 

y 9 ^ mmv a x m&Tkm-f- v y 

Kft ; *BMk^ h y * a, 7k®{b# y * a^cotR^ 

t e r t -r/^vwy 7^^, yf^A^y/of 
/wr^K. y^^A^^^^v?'>7v?K*owts^ 
JH ; r^-r ; h y ^ v % hyxf^r^ 

>\ h y ^f;v7 ^ y§wr/^^r ^ v ; t- b 7 y s f- 
;uxf i/y^r^y, ^y^^f/v^xf uy h y r 5 

So 

[0 0 9 1] ±m<D^/^<^^^t 1X4^7^^!) 

40 ^7^ K^* s fi»J^*tt5o 

[0 0 9 2] JilBWWft-frttt 

^3iv*?<o^{k7k***8t ; v^tv^-tvk f h7 

fc Kp77^> v?7xx;Ux- r/K 7-y-/K is* 
h^rv^Oif ^ffO:*— fvU^SJft J *flS* ^U^. ^ 

y fyuxf;^ Fy, ^ ^-/W y -f^fV^r b >^(Df b 

y^P^/— /U H n -^f/UT^a- t e r t 
50 f;i/7/l/3-;^©7^3-^**il : Tir h^hy 
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/k h y /k b y ;^<n— v y a^jh 

hr^ Ffor^ k»*8£ ; ^y ^*^*=^> 
[0093] ±M<Dmmmzmmmk&%o*<femzitz> 

[00 9 4] (B - c ) l^M^a^y, £P£ b 
[0 0 9 5] &m)¥-fcb LTf*. h T 

[0 0 9 6] (B-d) l^#*iSOAO^y, £?l£L 

5 tfn/l^fi^#tc, TIE— Jtt*2 l*T?*S*t*r/w 
^=.yuS$^^^r = ^^XttT15-«*2 

CH 2 = C (R 1 5 ) -R 18 -0-M + (2 1) 

(5fc*. R 15 . R 18 ^<t^M + fi_h^Ufc4><D<J:p]^T* 
£>S 0 ) 

CH 2 = C (R 1 5 ) -R 18 -C (O) 0"M + (2 2) 
(5£*. R 1 5 , R 18 ioJ:U«M + fi±^Lfc^O^^]^T* 

feSo ) 

H 2 C = CH-CH2-OH, H 2 C = CH-CH (C 
H 3 ) -OH, H 2 C = C (CH 3 ) -CH2-OH. Hz 
C = CH- (CH2) n-OH (nf*. 2-2 0(DlM 

) s H2 C = CH-CH 2 -O- (CH2) 2-O 
H, H 2 C = CH-C (O) O- (CH2) 2-OH, H 2 
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C = C (CH3) -C (O) O- (CH2) 2-OH. o 
-, m-, p-H 2 C = CH-C6H4-CH2-OH. o 
m-, p -H2C-CH-CH2-C6H4-CH2- 
OH N o-, m-, p-H2C = CH-CH2-0-C 6 
H4 - C Ha -OH^OT^^-y^tSttfb^ ; 
o— , m — , p -HzC = CH- CeH4— OH, o — , 
m-, p -H2C = CH-CH2-CeH4-OH, o -, 
m-, p - H2C = CH-CH2-0-CeH4-OHfO 
— /H4*lfc**#{k*4fc ; H2 C = C H - C 

(O) -OH. H 2 C = C (CHa) — C (O) -OH. 
H 2 C = CH-CH2-C (O) -OH, H 2 C = CH- 

(CH2) n-C (O) -OH (nil, 2-2 0<Dt*Sr 
m-fo ) . H 2 C = CH- (CH2) n-OC (O) - 

(CH2) b-C (O) -OH (m^nli, m— Xtt^ 
&oT, 0—1 9<D&%t&mir 0 ) , o-, m-, p- 
H2C = CH-C 6 H4-C (O) -OH. o -, m-, 
p-H2C = CH-CH 2 -C6H4-C (O) -OH. o 
-, m— , p -H2C = CH-CH2-0-C 6 H4-C 

(O) -OH. o-, m-, p-H 2 C = CH- (C 
H2) n-OC (O) -CeH4-C (O) -OH (nfi, 

[0097] jiEoft-frftsft^fe^D h>-*3\$m$±m 

—^^2 1 fc£VM3:2 2 <DT b i" 5 «> fc: fcMMI 

co— /R*2 0o^7W■<^^-^$^p^-r^^tc^v^b4 l ^^ 
«*ttft-fr«3^i-^<T*Hifc««S^S 0 £fc, KISS 

[0098] ±iE^fe (b) co^-m. »^jt*-cr 
<tt-jR^2T?*stbS/NT3y^^*< it naw-r 

^t^Ii^^p^y^ (B-d) o^fetcjzt) 

^m^^> c b {cx v 7;>^=^a^*At b^rntm* 

UV\> (B-d) «2 2^-C*SttS 

[0 0 9 9] f«/ND^yft», *fef4^ny^b^yp 



(17) 
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R 25 R 26 C ( X ) _ R 27_ R 17_ C 

«"T 0 R 27 fi-C (O) O- (x^f/H) , -C 
(O) - (tr hm) > Sfctto-, m-, p-^-U 

[oioi] — «=S2 3^ssftST/i^^u£&*r-t-& 

o,m^ X — CH 2 -C 6 H 4 -CH 2 x 

CH 3 CH 3 
o, m .p. X— CH 2 -C 6 H 4 -CH 2 ~X 




(18) ^2 0 0 0- 1 3 6 2 1 1 

* [oioo] r/u*=/u££^*W«>^»ywfc«>£ 

(R 15 ) =CH 2 (2 3) 

»5*l/M3^^IS«llO*#«i Ufi, XCH2C 
(O) O (CH 2 ) nCH = CH 2> HaCC (H) (X) 
C (O) O (CH2) nCH = CH 2 . (H 3 C) 2 C 

(X) C (O) O (CH 2 ) nCH = CH 2 . CH3CH2 
C (H) (X) C (O) O (CH 2 ) nCH = CH 2 . 
10 [0102] 
[fb5] 



CH3 CH» 

I I 
o.ni, P - x — CH 2 -C 6 H4-CH 2 — X 

CH3 CH 3 



H H CH3 CH3 

I I I I 

X— C <CH 2 ) n -C X X— C (CH^n-C X 

C0 2 R C0 2 R C0 2 R COgR 

H H CH 3 CH3 

X— C (CH2) n -C X X— C (CH^-C X 

COR COR COR COR 

m. XK*&*, $7cte3^*) 



CH3 CH«a 

I I 

x _CH 2 _c-CH 2 — x x— CH— C— CH— X X— C C— C— X 

jl I II I I II I 

O CH 3 O CH a CH 3 O CH 3 



C e H g C 6 H 5 
X-CH- (CH^n-CH— X 

±IE<fc#5ttC*3V^-C\ XJ2i£*. ft*. £fof*3**£ (CHa) nO (CH2) m CH = CH 2 , CH3CH2C 

«i% nfiO- 2 0<£«$:£-^-t- o (H) (X) C (O) O (CH2) nO (CH2) mCH- 

XCH2C (O) O (CHa) nO (CH 2 ) mCH = C CH2, 

H2. H3CC (H) (X) C (O) O (CH2) nO (C [0 10 3] 

H2) m CH = CH 2 . (HsC) 2 C (X) C (O) o lite] 
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II II 
X — CH 2 -C-0— (CH 2 ) n -0- C— CH 2 — X 



I2 0 0 0- 1 3 6 2 1 1 



36 



f H.O o CH, 
X — CH-C— O — (CH 2 )nO- C — CH X 



O CH 3 



CH 3 O 

I II li I 

X — C C— O—(CH 2 > n 0— C-C X 

CH 3 CH 3 

CH3 CH3 

X— CH 2 -C C— CH 2 -X I I 

II !i X— CH — C C CH — X 

00 II II 

o o 

CH3 CH 3 

"-r-f-f-r-* 



CH 3 O O CH 3 
O 



? 



amp- x — CH 2 -C— 0~C 6 H 4 — O— C— CH 2 -X 
o.m.p- x — CH— C-0-C 6 H 4 — O— C— CH — X 

o.m.p- X — <j> C— 0-C 6 H 4 — O— C— C X 

CH 3 CH3 
coup- x — SO^CVVSOa— X 



■To n!41-2 0O»»^ mfi0-2 0Olt^ 

i-o 

o, m, P-XCH2-C6H4- (CH2) n-CH=C 
H 2> o, m, p - CH3C (H) (X) -CeH4- (C 
H2) n-CH=CH 2 , o, m, P-CH3CH2C 
(H) (X) -CeH4- (CH2) n-CH=CH 2 

-to n n 0 — 2 0 <0g«Sr*"t% 

o, m, P-XCH2-C6H4- (CH2) n-O- (C 
H2) m -CH=CH 2 . o, m, p-CHaC (H) 

(X) -C6H4- (CH2) n-O- (CH2) m — C H = 
CH2, o, m, P-CH3CH2C (H) (X) -CeH 

4- (CH 2 ) n-O- (CH 2 ) nCH = CH2 

_klE#5t leaser. Xttifi*. *St. ifcilam* 



o, m, p -XCH2-C6H4-O- (CH2) n-CH 
= CH 2 . o, m, p-CHsC (H) (X) -Ce H< - 
O- (CH2) n-CH=CH 2 . o, m, p-CHaCH 
2C (H) (X) -C6H4-O- (CH2) n-CH = C 
40 H2 

U n 0 ~ 2 0 <OSESc^*-To 

o, m, p -XCH2-C6H4-O- (CH2) n-O- 
(CH2) m-CH = CH 2 . o, m, p-CH 3 C (H) 
(X) -C6H4-O- (CH2) n-O- (CH2) m-C 

H = CH 2 . o, m, P-CH3CH2C (H) (X) - 

C6H4-O- (CH2) n-O- (CH2) m-CH = CH 

2 

50 nlil-2 OOIM^L, m}i0-2 0O» 
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[0 10 4] * 

H 2 C = C (R 15 ) -R 17 -C (R 25 
R 1 5 > R'\ R 25 . R 26 . Xtt±aLfctOtl^ 
m-C&Zo R 28 i3\ ffiSMS^ ~C (O) O- (^X<r 
/Wg) , -C (O) - (^rM) , *fcf4, o-, m 

-, p -7x^uyS^f 0 
[0 10 5] R^riMMS** *fc(ifi*fti-2 0O 
2«<D*r«g (l^±o^— x/i4£^£^A,^Tt> 

^-/Nnyyjg^^^^tltl^O-e, R 28 £L 
TC (O) Ol^7x=uyS^Srff5MMf L 

25 £LTf2C (O) om. C (O) 7x = i/yiiS 
[0 10 6] ±R— «*2 4<Dik&m*. A*ttfcf±T 

CH2-CHCH2X, CH 2 = C (CH 3 ) CH2X. C 
H 2 = CHC (H) (X) CH 3 . CH 2 = C (CH 3 ) C 

(H) (X) CH 3> CH 2 = CHC (X) (CHs) 2. 
CH 2 = CHC (H) (X) C2H5. CH 2 = CHC 

(H) (X) CH (CHs) 2. CH 2 = CHC (H) 

(X) CeHs. CH 2 = CHC (H) (X) CH2C 
eHs. CH2 = CHCH2C (H) (X) -CO2R. C 
Hz = CH (CH2) iC (H) (X) -CO2R. CH2 
= CH (CH2) sC (H) (X) -CO2R, CH 2 = C 
H (CH2) sC (H) (X) -CO2R. C H2 — C H C 
H2C (H) (X) -CeHs, CH 2 = CH (CH2) 2C 

(H) (X) -CeHs. CH2 = CH (CH2) 3 C 

(H) (X) -CeHs 

[0 10 7] T^^r=- /H^ft^^p^W^^^ 

o-, m-, p-CH 2 = CH- (CH2) n-C 6 H 4 - 
SO2X, o-, m-, p-CH2 = CH- (CH2) n - 
O-C6H4-SO2X 

-To n 1*0-2 0«)lftS:St. 

[0 10 8] r;^^s§:fit6ti^nyw^, 
a, s* u< 2 -cssns^pyy**©!* 
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) (X) -R 28 -R 26 (2 4) 

t5:tiaoT^ Mic7^^^S^tt6t^ 
[0 10 9] 5Wj/M3^yM*-C#5, ^-^cliU 
PRfiifel^ ^y^-_ /W> ^y T ^ y ^ #y;fr/WJj?>' 

[0 110]xfl/^i|3-;K 1, 2-^13^^^ 

/K 1, 3 -/a/^y^^K 2-^^yi^-l, 
3 —^n /K 2, 2 — ^vU- 1 , 3 - ^ 
a^^i^^-— /K 1, 4 -y^VS?*— 1, 3-^ 
9is*?Hr— l, 2-/^y^-;K 2, 3-^ 
^v^— /K /K 1, 5 — /K 

1, 4 — 'O'^ /K 2, 4 --^^Vv^- 

zK 1, 6 — ^-frlsitit— /K 1, 7 
20 — A\ 1, 8 - Ort f^Vitr— /K 1, 9 - y 
— /K 1, lO-f^^^-zK 1, 

/K 1, 2 p^y^y^t- /K 1, 3- 

n^>^>v^— /K 1, 2 - a^v^rih>>?^- 
— /K 1, 3 — >^ n — ^rl^v^— /K 1, 4-v^ 
n^^-tf-^v^-vK ^y-fen— /K 1, 2, 4—:/^ 
y h y #^=1— /i^ i/V/p-yy-zK t Kp^ 

/>\ 1, 2-^tKn^fv/t7^l/y, 1, 3-v^b 

KP^yf7^i/y, 1, 5-v?tKo^>t7^u 
2, 6-v^tKp^>t7^uy, 2, 2' — \fy 

30 ^S— /K 4, 4' -t'7xy-;K tr* (4-fcKo 

^^71^) 4, 4* -- f y7 p nt e yfy7 

x/- /K 3, 3 ' - (^.^-Vl/iS^-lc is) V?7x/- 

/K a, a' -v?t Kp^-y-p-^yuy, 1, 1, 

1-hy* (4 -fc Kn^V7x^;U) :t*>\ fc'ntf 
a— 1, 2, 4 -^JxHfV h y /i^fOxtfy 

^^u>-v>t^>\ 1, s-^^/^p^y, 1, 2 
-s^r ^ y ^n^y, 1, 4-^7; ;rf$is^ 1, 2 
-^7?y-2-^^7 , p/<y, 1, 

40 >^ >\ 2, 2 -^;*?VW- 1 , 3-7 P P/^y^7; 

>\ 1, 6-^ty^7?y> i, 7-— ?*is*?t 
* 1, 8 * y^r ^ 1, 9-^7^;yy 
1, 1 o~^7; ;f^y, 1, 12-v^7;y 
Ff^y, 4, 4* -^f uyt^ (y^^y;v7 

^» % 1, 2-^7^7^n^fy, 1, 3-v> 
7^7 v-^ n^^ri^^, 1 , 4 -v^T ^ / >^ n^^rf- 
V, 1, 2-7xxi/y^7;y, 1, 3 -^^nuv 
v?7^y, 1, 4-7i^yy^7;y, a, a ' -v> 

7-;7-p-^iyi/y^^y7^y ; *3 it^_LiExKy 
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="n*», 7v?t°>^ 1, 7-^^> 

^A^^lk i, 8 -^^v^/wK^BL l, 9 
-/^-^v^/i^v^L l, lo-f^y^;^ 
£L l, 11-^?*^^^ l, 12-K 

1, 1, 3- 

vj^^^I^-J^jv^i^^ l, 4-v^n^3r^>- 
^/U^v^ 1, 3, 5 u — 3rf-> h V ZsUtf 

2, 3 -^O-if >- H y X/lstfl/m, 1, 2, 4, 5 

te^y ^/^yior;^ y ; i, 2-^^ 

/K 1, 3-/n^y^t-;K 1, 4-:/* 
^S^;*-— /K 2, 3 -^P^i/^jr— /K 1, 5—^ 
y^yi/ft- /K l, 6 -^^MJ-^s^sj-— /k i, 

/K l, 9 -y ^v-v^^^-— /K 2.—*A'j3-7YxL*f'>\> 

:n— -tvK p —$ri/UZ/— a, 9 a' — i?^^— /K 1, 

2 -- <Vtf ^i?*?*— A\ 1, 3 — <^if ^v?^;*— 20 

fty «tft-^ h y atft* y 
[0111] ±ibotK y ^yr^y, # y 

[0 112] ±fB^fifc«fe (C) <Z>*Bfe££4>ft< 1 
ftV^s, ftttttlCfi&lCifi^S (C-a) - (C-d) 

[oii3] ft*5, Jiiao*»««r^ft < t h i ffl*rr 
6t^;^I^Ii, W&-t5> (D-a) - (D-i) 

[0 114] (C-a) *l£^£'>ft< i:fclIttS 

tr=yu5Rfi^flc©7kKSi-, 7k^>fb^ h y thy 

&o 40 

[0115] (c-b) 7kRS&d>fc< £ t> i»fri-s 
ir-A^s-g^^r y /w y->7^- h§(or;^^ 

[oii6] (c-c) try ^>^om&#£T\ 

g£r^ft< ^ t ^/W3RM*ff «: U*) T 

^U/^ny K§(Z)7/^^/^ffiAn^ytt 

[oii7] (c-d) iWMfcofiqgET. TkBkSS:** 
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[0118] (o ©#«fc-efflv*5*a»**fc< £t> 

-a) - (D-f) <0<fc5ft#ffias0J^$*t*a s * :ix 
fe * jfe { z. m & £ fi & h <n f* ft v \, 
[0 119] (D-a) y trv^^A-m^tc* 9 tr 
~*?ikm&ft*&J&1rZ>m\^ TE-lW2 5*T«S 
JtS-SHF-'H- m^tt <£> T ^ - /u* *3 <£ # 
^n-oit-S-Vd&m 2 co-e y t LT^^S^o 
H 2 C = C (R 1 5 ) -R 16 -R 17 -OH (25) 

R 15 , R 16 ^J:t/R 17 ^±^U^:t>^^P^T* 

) 

«f -fr** of S * -5 «Fffl t-mj ft v * ri* . 
AttftttJf Sr»#i-S»*Jctt«-frKJ*:«>ilMBI«>6 v ^ 

[0120] (D-b) y t*y^7v?^;H^(a 9 tr 

[0 12 1] wCOJ: 5ftft^«^ UTtt#irRBS$ttft 

H 2 C = C (R 15 ) -R 18 -OH (26) 

R 15 *5j:^R 18 i±±*bfctcoi:l^«-Cfc 

So ) 

ftv>^ % A#^^^"CfeS^v>^ ^^^^b. io-^y 

(D-c) t&mW-A- 1 3 2 7 0 6-§-^aftif|C§H^S 

liicttst^M^^a^y^, aD7k#*Pfc 

(D-d) JR^-»»9^*^«-frlcj;5»fe*b5--«5S 

2^$tt^Ki-^p^y^^>^< iffl^-r 
iS^t6$^^;w^ty^$«/Npyy 

M + C" (R 23 ) (R 24 ) -R 18 -OH (2 7) 
(^^, M + . R 23 > R 24 ^oJ:t^R 18 ^-h^U7c:t>^^ 

[^^-Cfc6o ) 
(D-e) JDR^H^^^a^CjiDWfelX*— «a 

2TaStt6K*-^n^^JK-&Sr/>ft< tfe lfH*-*- 

v^^i^^Jl^t:^€:f^ffl$ J frT^y u~ h7^^-y$: 
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42 



[0 12 2] (D-f) l^*«OAP^y, *i\ 

p y ^ S 
CH 2 = C (R 1 5 ) -R ,8 ~0"M + (2 8) 

hz>o ) 

CH 2 = C (R 15 ) -R 1Q -C (O) 0"M + (2 9) 10 

(St*. R 15 s R 18 *5j:^M + fi_h3^bfc^cO^[WI^"e 
fc5 0 ) 

*»W-Cf± (D-a) - (D-b) <oj: 5 

(D-b) * 
H-[S i (R 3 ) 2-b (Y" ) bO] m -S i 
(ft*. R 3 *3«fctfR««\ V^*tfcK*«l~2 0tf>T 

;^;wS, «*»6-2 ocor y-^S. *fc»±jK*» 

7^2 Sfcfi (R ' ) 3 S i - 

(R' fi^*?Rl-2 0©lffiO^{k**S-efcoT, 20 

v\) -C^£*l-5 h y HrfritJ U R 3 £ 

fci±R 4 ^2f@^_t^t-^^#, **ibr±wi— ea>o 

*»D?ttSS:fto attO, 1, 2, *fcf43S:, * 
fc. bfiO, 1, £fcf*2 &7r;i- 0 mli0-l 9^1S 

<o£1-£ 0 ) 

^Ort. m= OO^OzWS; LV\> 

[0 12 5] Y" tLttt, HJ&*£ft4v^ 30 
[0 12 6] Z<D£5te*jmk&Vov>'£.tl:Z>Mct£mb 

[0127] mmcr^^^m^^^&^-mcnv 

[0 12 8] t KOy/WkKJ6*rJ: 9iBi£Klii«>fc7t 

m-fhfrz>o 50 



[0123] ifcfc (D-c) - (D-f) OipWi 

«\ M1»3ftsj:>)**-e«>SjS3&»b (D-f) <DXm*£ 
t: Kp->y /WbRlS 

^ t Koy/HfcRJESSrffJ^tl^J: ^ 

[0 12 4] *P*^»tt»i: t Ko^y/^**«*«Fo 

(R 4 ) 3-a (Y" ) a (3 0) 

[0 12 9] ?^#/uBMMSi LTlMttclMHK4ft<» 

t -/f;u«</^^v' h\ 2, 5 — if* 2 , 5- 

^ ( t -^/W^/W^vO 2, 
/W- 2, 5-v? ( t —zf^~JV^<jV^r^-^) 
v. %;\"<;v3r3r^ K> t — ^^/v^ ^/w</u;*-^ 
v"b\ a, a' -feT* (t-/f;Wt^'» 
p fcVw<>-l£ ^co <£ 3 4v ? r;v^;^t^rv' h\ -O' 
y^7^/W^-drv^ p — 9 n p ^> /l^/W^^rv' 
h\ m-^DO^yy-f^m^K, 2, 

— — l, l-v? (t-^/W-<^^i/) 
n^^r^> x 1, 1 - is (t-^f/^t^'» - 
3, 3, 5 - h y ^f;^^ cs^fy^i 5 

[0 13 0] B9ftMftfcjgJ: UTtt, W^Ltf. 6 

6^ (0) -v^trn/ior h^^^/Wv? 

mtlsXlL RhCl (PPh 3 ) 3, RhCls, Ru 
Cl 3 , IrCls, FeCh, AlCls, PdCl 2 
•H2O, NiClz, T i C \ 4*$&mfbtlZ> 0 Ztl 

(A) *»07^HlmolC»U lO'^l 

o-8 mo 1 <Dmmxm\<^z><D&&< . ^Kiiio- 3 

~1 0" 6 mo 1 OSfefflT/BV^CQ^ 1 0" 8 mo 1 

/Wbttl»*4iS<ffi-Cfc5 0"Cl O" 1 mo 1 J^Jh^&V^ 
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[0 13 1] t Kni/y/WkKJSlc»4, *«ES:fflv>4< 

[0 13 2] fc Kn^y/WbS/£<0SlStaffittW^PS£ 
SnftV^, Mli0-2 5 0t, #*U<fcJ\ 20- 

i 5 o°c. Mchtftiz b< (i4 0-12 o^r^^n^o 

[0 13 3] *D*^«W4S^**"t?*>S#^lJ:tt. RR£ 

(J. Org. Chem. , 31,885 (19 
6 6) , fcSW*. ««**i:KJ«**-5 

[0 13 4] *D*»«H**^nyv*, #K*£iifTfc 

(ii) -«*6-c*^Six6^>r*{k:^%. &s 
It £ * $ ^ t i c J: D St 5ti- Z> r <h # t? # S o 
XSiR 2 -G-C (O) C (L) =CH 2 (6) 

R l - l 4 oSilf^tt ^MTkil^ 
fci* 1-10 ©«*JR**r*-#-*^o y WfciMfc*M 

ioJll/L tt**JDIKP* ft 0 <7> <t 9 

7lift£*b£) 

— JR*6JC*5V>T, B*f4SttftV^, Gte-CHiO 
-CH2CH2O-. -CH2CH2CH 2 0-^J:i; 

-CH2CH (ch 3 ) cHzo-frtbf&zmxvm&iz 

[0 13 5] rO^JCg(C*3V^T, XttJ^ffc ( I I ) <r> 

'>7;-/Htl^iTi/aHy (gp*>, s i-o- 
Si) tt-&4r»dt-t-Sr4:*ST»#S, *fcfiin*#tfU 
TS i OHS^Mt^r«!:^-et^^^^(^$ti 

»C^^7/-/^'&^i4trn^a[^(*: (I I) coSiO 
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/ -y^mte t^/u^m^^ (in £®^-rs/c^ 
$ti§o #*L<f4xri:£*-eikt>, ^ttwcfftu 

^ a nv^ V^fcfi3-^ y /Wt^^n \*A>*J* 

[0136] zcDRfcte. mm, mmmmmwt m*. 

tf. fh7tKP77> (THF) . i?=.^/U=.—<r 

1 0 ot-efc^o 

[0 13 7] *»^o*«s^*< £ t-o©7^y^ 
titl^ft^l^ (I) ri*ffi + fc5HRSft't* 
tlx^gy (7^***) SrMt^o +#fcfio 

30 JiSonolator (SAfSS) 0*T?*iV^Ay»f* 
Sr«**tSfi^# (I) tt«I«)lJ:**flcfc*j3j:otJ|LffiS 

[0 13 8] *»«l^fflV>blx<5*BBStt*Jf4#lcH3e 

W"C^3fet?fe MacNa i r-Dor 1 andCo 
mpany (NewYork) \C £ «9 ffifig^ixfe. J . 
W. McCutcheon "Syn the t i c 

Detergents" £ btCf^tdfE^tL'^ 

So 

[0 13 9] roj: 5 4#ffi?SttS«J^**«lt Ltfl, 
50 yMIfei^r^^^I, i8J:^^fc:^^r/i-=3 



20 
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— h<0*Kffi"C*>£ hy (TR I TON) (S^ffi 
X- 2 0 0 (^frteU nionCarbideC 
orporat ion, Danbury, Ct. A 

fit. lfi£f±S*L*v^ sKy-r— l 0 omffl:at-s<5# 
0 . 25-7 fifi«BO$5HtfS#*'LV\ 
[0 14 0] ^nbo^x-7/i/i/ 3 yiiiN^v^^S 

■*MB^»*u<. Ti?h:7aiy>\ 
:?^y>\ ^y/7x/y, ^rf-^h— /k :7/i^u^f 

y, X/w^s—zi'* 3 -^f-/urt h^^y v % 4 
-y ^-^r-fe h7x/ 3 -^y^/vrt h^^y 

y^, 4 -r y /wrt h^y >\ P -^r-tr^vwo- 

^aiyv, 4-^nn^y/7xyy, 4, 4 ' — >*y 

>yy^/ >\ 3-^cin^rf-^h — >\ 3, 9 -i^ 
nn^i^^h — V, 3 nn-8-y^/U^ri^^ h — 

is-? s ?fl'*-— tvk trx ( 4 - v?y f/i/7 5: y ^ m ^ 

v;i^;-;Mf;U7;y, ^^f;Ux^;-/V7^ 

h y ^ y —jvt ^ >te if cor oto^t) 

[0141] £fc, TSM^H^tmt UT, 

»lRttl»>f *^ifc»i: UTf±. 6 5 0-1 5 0 0 nra(7) 
««<^5t^/^^— -Vfibfe-tZ. «*.tf*ll¥3-l 1 
1 4 0 2f, ffl¥5-l 9 4 6 1 9-§-^*R*JCBB^S 

[0142] -coytrnttiMn^fc ^-^a^s^o^ 

yy7xyyjoJ;(;^C6H5 = c (o) -c (CH 3 ) 2 
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OH^f5yp^a7 (Da r o c u r e) 
«£) 1 1 7 3^&6o 3ftBMMflri* jfrM<£>fiHfcjIS£ 

wtgft ufc*$s# y-7-ioo sms«>*: t»*bi»wb 

0. 25 — 0. 5£BT£><5o 

[0 14 3] «li:<t§^/^ 3 ^ffciSo^T. % 

gib, ftV^^COft^^^^a^SrSS^jRjcSbb 

[0 14 4] jBfflftrVSBUJMfyi: LTi±, Pl>££*i£ 
*?»t-Ctt*V^S, 2, 2' -7^t^ (4-yh^rv^- 
2, 4-'^f;W^n^fy;l/) (VAZO 3 
3) s 2, 2' -7/^ (2 — v^y ^o/^) ~ 
(VAZO 5 0) . 2, 2' -T/t^ (2, 
JO 4-^^f/^l/P^hy;V) (VAZO 52). 

2, 2 7 -TWx (^yy^u^hy/u) (VAZO 

64) . 2, 2' -7yt^-2-^f^fD^F 
y A- (VAZO 67) , 1, 1-TVfcf* ( 1 - v-^ 
o^^r-^^/W^ h ])M (VAZO 8 8) (^:T 
DuPont Chemical frh A^^fW , 2 , 
2' -7/^ (2-i/^P7 p nt>7 P nt t t^by 
. At/ 2, 2 7 -7yt'7 (^f/Ky^fl/- 
h) (V-6 0 1) (JBijCKBKJiiJAWIB) *A«*rf 

40 [0 14 5] X«QftiBlkfb*HttM^ tt(i, mfetsti 

-^-^riy^-^^-h, (4- t -^A-v^n — 
^v-yU) /<— ^-^r^v?^7— 7j<^— h (Perkadox 
16S) (Akzo Nobel ^t>A#"Tffi) . 
( 2 -3L^;V^*r^)V) /<—ir^r^yi>i3—i^^Y, t 
-y^/W^— ^-^r^tr/^U— h(Lupersol 1 
1) (Elf Atochem^bA«) ^ t ~zf 
f/^-t^v'- 2 -^^yu^^ri^y h (Trig 
50 onox 21-C50) (Akzo NobelH 
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[oi4 6] m&ft»m*Mm*t&ik lt«, pr^^h 
s*>itT?f±4v^, iSfi»»*y^A % SKiBW-hy* 

[oi4 7]lw^K^^ («{b5l7c) mbMbx* 

i: y * h y ^ hy)^ 

fh77x^/H, 1, 2, 2-^^v^— 

[0 14 9] ^U*7^;ui^J^LTI^ 7/ 

6 0 LV^fcO fit. 2, 2' (y^vw 

^y^U-H . t t^rv'f^l/- K 

&tfv> (4 - t u^3ci/;U) 

[0 15 0] ^xnicffiv^ix&MHmHttttjKM^*' 
2»fcftT*#£U C0ct5*fifi, RfittSixftv^s. 

t/^y 1 0 Olta^: Lfc#^ 

(C^JO. 0 <£9#£L<{i^0. 025 

y . fc^faT^^fi^ttoS^oqE-y 

turf*, (y*) r^y;vs#(07^y;i/fietta, 

N- tfn/ut°a L> K^S. T^y^T; Kg, 



50 



40 



4<S 



tt, (y*) r^y^s. ^^-u^S, r^yn^hy 
/ws, N-t^/ut°ny k^s. r^y/wr^ Kg, * 

*»wom^*fcjK«i-©r^y^ , ffiBtt*«:»o 

[0151] ±fE<z>^y-^— trii, (y 
r^u- h^^-y^-, Sifcr* yu-F, n- 

tr-/ut 0 ay K>. ^U^JR*/-^ — % 7^!)n-h 
y/K N-lf-/wt?p y K>, T^y^TS 
/o — . t^/i^ hv^y-e— ft 

^WibHSo (y*) 7^^h^y-7-H 
-ctt, (y y/^n-^/K (y^)r^y 

[0152] 
[fc7] 



li / , H 

H 2 C=CH— C— (-OCH 2 CH2-)-OCH 2 — C C 4 H 9 

20 X /n | 

C 2 H 5 



H 2 C=CH— C— ^-OCHgC^-^OCzHs 



H 2 C=CH— C— (-OCH 2 CH 2 -)^0 



H 2 C=CH— C— (-OCH 2 CH 2 -)-0 



CH3 



H 2 C=CH"C— (-OCH 2 CH 2 -)^-0— ^ ^ CsH 



H 2 C=CH— C— (-OCH 2 CH 2 ^-0- 

[0153] 
lit 8] 
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H 2 C=CH— C OCHaCHzO [-C— ^CH 2 -)^-0-[^H 



CH 3 O O 
H 2 C=C C OCH2CH 2 0 pC— {CH^O-f^-H 

0 O i y 

II r , ,11, / \ 

HjC=CH-C-[-0— (cH 2 -)^-C-j^0— CHj-C^ ^> 

H I r\ 
H 2 C=C C O CH 2 — C > 



H 2 C=C C N 




[0 15 4] 



lit 9] 
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52 



o 

II 



H 2 C=CH-C— OCH 2 CH 2 0 



H 2 C=CH-C — O 



O 
II 



H 2 C=CH-C— O 



CH 3 0 

H 2 C=C — C— OCH 2 CH 2 — NCO 




H2C=CH-C — OCH 2 -(CH 2 ^-CH— ^CH-fCH 2 )^-CH3 



H 2 C=CH-C — NHCH 2 




O— CH 2 -CH — CH 2 

V 



CH a 



[0 15 5] 



lit 1 0 ] 
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CH3O O 

uo I I' I' 
H 2 C=C — C— OCH 2 CH 2 0 C 




> 
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o o o 

II II II 

H 2 C=CH-C — OCH 2 CH 2 0 C— CH=CH-C — OH 



CH 3 0 
I II 

H 2 C=C — C— OCH 2 



x> 



Br. 



H 2 C=CH-C-(0CH 2 CH 2 )^0— Br 



Br 



CH3O 

I II 
H 2 C=C — C — O 




[0 15 6] 
[ftll] 



H 2 C=C — C— OCHzCHz-fCFzCFgJjpF 



O 

_ II 

H2C C C^~"OCH2CH2 CgH-17 



7f LTfi^^-u^. a-y^vu;*^- 

[0 15 7] ^m^/^—t UTfi. ^^I/^JV? 



i^w) ^v->7^ h#y — y k h y t? 
30 vis— k Mi^pW^fB^r^u- 

h 2 - (2-7^yO'(^^-l ) l-v^^vl") 
- 5 -x^- 5 - 7^ y a^;^^r^^ f 1 , 3 

^7^!)U-F, 4, 4-^^;^7 P h^7xx;Wf 

;u7r^K^^^y^b> tfy h^^^y 

=1— ;^7^U^ K 1, 9 -S-t^isTt— A>i?T ? 

yu-h, ^hy^fo-^p^vfh77^yi/- 

40 ^ix7K^^7^yu-MR ^y-;W^7^ 

M^m^-isT* y h»iB«03t**i/r ^ y h 

COOHS»x^>>7^y,U-f» 

sKy*-— a- (#y -r h^y "f-u^^u ^ — /k 

^y ;VbT i/fc'^^O/K y ^^tv^^— /K e - 

w^y^ — /k ^yxfi/y^y^^/K ^y^^ 

»*«aK»^^^ 7KK^«S^y >fV7'f l/y 
50 K ^V^ny^y^-h, v?7xx/^^y^ 
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yu-h, t kb^p tvi^ (t< 
y K t Kn2^r>>^^ ^) y 
K -o-^^ y ^ y h-/w h y y hm 
iS^X%hMz.V\sZ^T>7 y v^mt, _LiB^y 
/Wc^^WHr&Sr^UT T^y/u^Srig 

[0 15 8] rtlbOT/-7-Mty =f-r— ft. /BV^ 

[0159] y/uwiBttSSrW-rs^y^- 
&t^/xtt^y 200 o^r 

<fc *3 $ feKi83&S*LSo i^y X&ZXfjJ-tf^zf?*? 20 
[0 16 0] *«WlcJ:5 , BriBftbfe*«*^w^a V 

%x&z> Q uv*©sfi, *«*y-^— ±o3tei&tt*tB 
7t 3 >7jf y ^— <o5g«^^s**^iftcoBai*fi 

[0161] *&W<D=z--*/\sV3 ^Srim«ftS*5iErjS 40 

4* as. sot-isotoiwwtK, 7 one 



000-136211 
[0 16 2] p/«C3- >i/^o^tcBS7K 

[0163] v?g XDmtV0V>&ftt L 

t> TOM Jfc 60 1 00 * -C«j£ < ffrSi" S £ £ # X$ Z> o 

Sot, *»«©«Ykttiafifc*o**»ftffl3fei: 

[0 16 4] 

[0 16 5] TE**«*5J:VH:tt«* r^sj 

[0 16 6] T1E3ftK«*. r»sF«»-?*j 43 X Tf 

fi, ^/Wn-^x-Vs >^ o-^ h^-y^-r— (GP 
C) «rfflv^*lpsKy^^u^|ft»ft|cJ:DlllHb*:. 

*lf;t)0 (shodex GPC K— 8 0 4; Bgfq 
II TO) K) , GPC«U^pp*M» 

[0167] tie**«+, rsp*tofc* ^) y 
mmm 1 ) 

0900. 1.12 ofi*«icft*a^»o 

^y (r^y^y^/w) sr»fe Q :©i**2o. o 
B {c, v^Wi* y t>Aj^i. 6 4 g ^te, a 

■C2 0IMWU, RJCSa-fr«*r»ifc^^ (5 0m 
L) T^IRU, 5F*«P*«iauyi:. ««*3E^ftl(k3i^ 
/V- (l5 0mL) tK^^^^^-Y ^-C?$fe^b 

feo tii^Na2S04^1U fflS^SrWJBEa*-*- 
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1. 5 2{@T*£>ofc 0 
(SSififll 2 ) 

5 0ml77^=ii-M^-i0. 6 3 g (4. 4mm 
o 1 ) , * 'f'/UiSzL^isis MJT^yO. 76g 

(4. 4 mm o 1 ) % Tir F^MJ^5mK 2, 5- 
i/^D^T^t'y^^xf/H. 6g (4. 4mmo 
1) . y/^^^4 4. 7 g (3 4 9mmo 1 ) 

o < C7^r^^^-frfc 0 ?§ttr/u^-^co^^^^iiuT 
Sis (»^nn*/^, ^yxfi/ySI) -cio 

7 0 0, WiMl. 1 5-Cfcofc 0 

^Ki#ffl^T, 2 0 0m 1 7 7^3tc±1B-C»^:*«gJc 
^v?>-$:^-tZ>tf ] J (T* y/vS-n-^A') 3 5 
g, ^yf^y !>A2. 2g (16. lmmo 
1) , DMAc3 5mL^tt^ 7 0tt4WS 

<t t/^fife Lfc lift:* y ^ A £r*ffc fcb»»fc: <fc 5 |&£ L 

3-I7-K7 0 0PEL) Sr h/i^^tCfl^U 100 

5>^m-&*Ottttf±4 3 P a • s -CfoO . gripiQ^ 
SO 1 3 0 SH^fiSMU 1.12 "C&oito 

(Si5t#J3) r^y/« y frAf^gc 

77^3|c, tpy—jx, (5 0 0mL) £tti&^ 0°C 
tC^SPbfCo t-^F^^y^A (7 8g) 

t n r^y^» (sog) ^^/-^msiiUTi 
^tr^y^8*y*A wr, (D tv>5) 

CH2 = CHC02K 

(Mag^j4) r^yp-r/^^xKy (r^y/u»- n - 

te9li:U7^yyuSn-yf/^l^U Sc^i®*^ 
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5* 

11 0 8 00, WIMi. 15©5W*M#y 

[0 16 8] :(Ol^3 0 0 g$:N, N-v^^l-T 
th7^ K (3 0 0m L) ii\ (1) 

8. 3 g »x„ mm^m^r. 7o°cx*3mmmm 
#u r^y p-f^**»jKy (r^y/u^n-y^ 

/w) (J£AT, Ci] *>S-fr**»fc. £ 

/o *b7t 0 a*© h^a:^«:»E«*u-c, ci] 

Sr*fSiLfc 0 

[oi69] m^cofi^^ c i ) nwx&mr* y o 

(niseyi) ci] loogs. s^h^r-t: h 
^^y>-i^i5, ^-r^^TKiooa, Kt^/wbesw- h 
y ^^i95^«t <a*u *^^if-£^T?ub; 

% (#T\ ^/l^3^ [1] £V^?) £#fc c 

(HJfi«l2) (i) 10 0«. ^h^v-Tirh 

20 SI (y^NS-2 1 0 ; B*iftffi («) Si) 3S{S£ 
^/i^a^ [2] £v>5) ^r#fc 0 

(n*«3) m-g-fr en ioog{$. mmi®mk®'<- 

3M (1, 1 -is- (t-Zf/W^-t^rv') - 
3, 3, 5-hy^f/^n^ty; 
(«) Si) in. Jifc-f ^zfcl 0 0&5, Kf^Mt 

^ (£AT, x-7/^ 3 y [3] £V>5) «r»fc 0 

(Xikfli4) en ioo^ mmmmtta'*- 

30 ^t3M (1, 1 -is — ( t — :/^7W<— *-*ris) - 
3, 3, 5- b y ^f^D^fV ; B*ttffi 
(80 M) l£G> M4*>-7kl 0 0 2(5, 
tt»J (;^ns-2 l o ; 0*jfijiB (*) Si) 3gp 

x-7/^ 3 y [4] t^^o) &'&tc 0 

(mmm 5 > ( j.^^^ 3 >-cr>^ft) 

^•^y^v?3^ (1] ^ttK y Ul/'r \yy ^ \s — Y~7 4 
/u^tc^b, 1 2 0 o C-ClNrr«WPf^^Ufc^. 4<y 

/EtK^^^^ (SHL- 1 0 OUVQ-2 

(») Si) «r«V^TBBJ*E(t2 0 cmlCT5#IB# 

(H^!J6) StHS«7«C*5V^-C3i^^^3^ [1] Oft 

5I«^^3^ [2] *r«v^6B^r±Sai6«7 

(^JS^J 7 ) (^-7 b i/<nmmik) 
^-^/Vi/B v [3] $:7Ky ^.^•u>"7^u^^ 

^Aic&^u, i2otti»Miifcf> ^y 

xf l/yf^7^l/-h7^/^A■T?lW®^®v^, l 
50 50tT10 5>W*D jR LfcfB*, «ft UfCo 
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